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PROBLEM TO BE SOLVED: To provide a small- 
sized f notion roller l^pe transmission capable of 
supporting certainly intermediate rollers in m freely 
roMable manner and possessed ot a lowered speed 
redoing ratio, 

SGLUTiOtsi: A liousffig 1 comprises a center roller 2 
supported by a bail bearing 3 in a freely rotatable 
rnanoer, and an outer ring 4 provided eccentrically in 
the oenier roller 2: The intermediate rollers ia 5c 
integrated with supporting shafts 6a 8c are interposed 
between Ifie. center roller 2 and the outer ring 4. Both 
^nds of the ppo^eg shafts ©a Bo are supported by 
ball bearings la ?c m a freely rotafabSe man 

•5- 

Respective external diameters of the ball bearings 

are made to be smalfer than those of the iMermediate rollers corresponding to the bail 
bearings. 



Ifsf 

«... 

■y ;< : ' £' 



MpiZ/Ss^^ 21-09-20 H) 



Page 1 of 2 



* NOTICES * 

J^O and JIM PIT are not sponsible ; f6r- my 
damages caused by the use of this translatlDn . 

1 This document has be^o translated &y computer, So the translation may not reflect the 
original precisely. 

2. -** shows /the -word which can not be translated; 

3, |n tha drawings, any words am net translated 



C5LAIMS 
|C!aim(s}} 

{Claim i ]By having the fol eccentricity of the center of the center of 

tlie at50^e-men!ioned center roiler, the above-mentioned axis of rotation and an outer ring 
of spiral wound gasket, Make different a width dimensiGo of the abdve-^ 
space about a oi rm mfereneial direction - ( support at least one IrriSHr m^dipte roller In two of 
more above-mentioned intermediate roifers at feast* enabling free displacement afeout a 
off cunifefenclal direction of the a hove-me ntio ned arnm let spa ce > and consld er It as a 
movable roller, and, VVhen th© above-mentioned center roller and an outer ring of spiral 
wound- gasHel rotate by using the remaining intermediate rafters as a fixed roller With a 
yeioaiiy ratio which balances a change gear ratio between the above-mentfooed center 
roller and the ebove-mentioned axis of rotation in a determined direction, In a friction roller 
type transmission to which a portion with narrow width of the above-mentioned annular 
space is made to move an intermediate roller used as the aboye^mentioned rnovabie roller, 
A fnctidn relief type Iran shilssi on which unifies $iki intermediate roller and said supporting 
spindle which supports this, considers it as an intermediate roller with an axis, supports 
both ends of a supporting spindle of the intermediate roller with an axis concerned by a 
bearing, enabling free rotation, and is oharacienzed by setting up an outer diameter of the 
hearing concerned smaller than an outer diameter of said intermediate roller with an axis, 
A center roller which makes a peripheral face the first cylinder side and rotates within 
housing. 

Ah outer ring of spirai wound gasket which was able to be formed for relative rotating f as 
opposed to f io an inside of the above-menlloned housing / considering inner skin as 
second cylinder side / these center rollers and housing in the cimumference of this center 
roiler ] free. 

The axis of rotation which combined an end part with this outer ring of spiral wound gasket 
by this outer ring of spiral wound gasket and same mind . 

Two or more intermediate roliers which were su pperied with the above- mentioned center 
rqSler, two or more supporting spindles arranged at parallel, and these each supporting 
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spikes m $mulm space between a cylinder sideof the above first, and a cylinder sidfe of 
tile above ^eeohcL enabling free rotation and macfe each peripheral face the Mrd cylinder 
side, 

jpaim 2]The imi mn roller t^pe Ira n ; s to claim 1, wheMn said bearing Is a 

feail beanng: 

p! a Jm 3]The f n Dtiori f o iler ty|>e ira n amission aqcorclln g to claim 1, wher m n said bearing Is a 
needle bearing, 

[Translation done ] 
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■* NOTICES * 

JPG and iNPlT are not responsibie for any 
damages sausad by the ^se of this traostetion , 

1 Tftis document has been translated by computer; So the translation may not reflect the 
original precisely. 

'2.;**** shows the word which can net be translated, 
3Jo the drawings; any words ar® not translated. 



DETAILED DESGRIPT10N: 

[Detailed pasGriptlpn of the Invention] 
[0001] 

|R©M of the I nyenllDn]This invents on relates to the friction roiier typa transmission which can 
support an intermediata roller f hai?!lng ■ josii^iniy .mlajfesin., even whan miriiafunzatioh 
and undermodere are attained, 

[0002] 

[Desonptloh of the Prior Art] From a viewpoint that minlatunzation and low nQisa-izatlon can 
be attained, the Ihction roller type transmission is used, for example in various fields, such 
as an electromotive whe.4\ drive. 

{Q0031&S shown In drawing 6 , in an example of the conventional friction roller type 
transmission, two or hior^ intermediate re iiprb is infixed between center roller a and the 
outer ring of spiral wound gasket 

f0004ps shown in drawing 7, inside each mterrnediate roiier h, needle bearing e is infixed 
hatwgen th§ s upporti ng sp i hdf as <£ N ead fe bea ri n g e con si sis of a rotary roll er a ri d a cage 
for holding it, 

[ODQSJThe thrust washer § l& Mixed in intermediate roSter b and axial oiearance v#ri the 

housing t, and the toad of shaft orientations is supported, 

[00061 

fPrpbiarti|s) to be Solved by the Snventiohj However, in the friction roller type transmission 
mentioned above, If it tries to attain much more mi niatunzaion . as a result of the path of the 
supporting spindle d becoming small too rnuoh, It has been said that naedla hearing e 
which suits the s^aSJ supposing spindle d does not exist at present, 
[{3007] If it tries to plan an undermoderatlon ratio (four or less moderating ratio), it will have 
been said thai needle hearing e which can be infked between the hole of intermsdtata 
roller b and the peripheral wall of the suppprting spindle d does not exist at present 
[GO08|The conditions which can Infix needle bearing e baleen intermediate rolter b and 
the supporting spindle d are as follows. (J) In order to ease the stress by thrust, the 
thickness of intermediate roller b Is required, and In ordar to stop planar pressure with the 
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rotary roller of a (it) needte bearing, the path of a certain amounl of supporting spindle d is 
required. When the CQftdit|qrip of these (i)s-{if) am fulfilled, needle bearing e; cm be infixed 
between Intermediate roller b arid the aup parting spindle d. In the case of an 
iindermoderaiion ratio (feur or less moderating ratio), since the Inside diamet^r df 
intermediate refer b becomes still smaller, when th& conMioos. 0f (iH ; i : i):.are fulfilled,., it has 
bfeeh f .tli^ ; -;ft©edli$. bearing e whieli can be infixed in the smaif crovice between the hoie 
of imermscliafe rosier b and tti&.p^rtpl^al.^H- of the support!^ dees not exist at 

present 

fpOpSjThls inventfeo was made in view of a situation which was mentioned above, and is 

The purpose is Id provide the friction rolfer type transniission which dan support an 
intermediate roller enabling certainly free rotation, even when ratio^teatfdn is 
attained, 

fOGIO] 

[Means for Solving the Frobiemlfn order to attain the above-mentioned purpo 
roller type transmission concerning this Invention, center roller whieh mates a perlp^ 
face the first c^fmder side and rotates within housing. An oofer ring of spiral wound gasket 
which was able to be formed for relative rolatrng [ as opposed to / to an Insfde of the above- 
mentioned bousing 7 considering inner skin as second cylinder side / these center reliefs 
and bousing In the cfrcumference of this center mller | free, Two or more supporting 
Spindles arranged at the abo^e-mentloned : center roller and parallel in annular space 
b&tween the axis of rotation which combined en end part with this outer ring of spiral wound 
gasket by this outer ring of spiral wound gasket and same mind, and a cylinder side of the 
above firs! and a cylinder side of the above second, By being supported with these each 
supporting spindle, enabling frae rotation, having two or more ihtermediale roHem which 
made each peripheral face the third cylinder side ? and carrying out eccentricity of the cento 
of the center of the above-mentlohed center roiier, the above-mentioned axis of rotation, 
and an outer ring of spiral wound gasket, Make different a width dimension of the above- 
mentioned annular space about a ciroumferenciai direc^on, support at feast one 
Intermediate roller in two or more above-mentioned intermediate rollers at least, enabling 
free displacement about a cfrcumferenciaf direction of the above-mentioned anouiar ^pade, 
and consid er it as a movable rolie r, a n d> When the above-mentioned center rol far a nd an 
outer ring of spirai wound gasket rotate by using the remaining Nierraediate rollers as a 
fixed roller with a velocity ratio which balances a change gear ratio between the above- 
mentioned center roller and the above-mentioned ajsts of rotation in a determined direction, 
an intermediate miser used as the above-mentioned movable roller; In a friction roller type 
transmission to which a portion witb narrow width of the above-mentioned annujar space is 
moved. Said intermediate foliar and said supporting spindle which supports this were 
unified, it was considered as an Inferrnediate roller with an axis, both ends of a Supporting 
spindle of the intermediate roHer with an axis concerned were supported by a bearing, 
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enabling free rotation, and an outer diameter of the bearing concerned was set up smaller 
IMm ap outer diameter of said Intermediate roller w^th an axis. 

|001 I JAs for said bearing, in a friction roller type fran^ invention, it Is 

preferred that they are a ball bearing or a needle bearing, 

[0012] 

lEmbodihneht ql the ^nventiorijHersafter/the friction rolifer type transmission concerning an 
embodiment of the Invention Is explained, referring to Drawings, 
|00131(A 1st em bodi meot| Drawing 1 is the typical secti ona i view cut right -ang led to the 
shaft direction 6f the frletion roiier type transmission concerning a 1st embodiment of this 
invenfioru Drawi ng 2 is the sectional view which cut the friction roller type transmission 
shown in drawing 1 a long the X^X line. 

|Q014ps shown m drawing 1 , in the housing 1, it is an input shaft, the center r oiler 2 whteh 
makes a peripheral face the first cylinder side 1$ supported with the ball bearing 3, enabling 
free rptatfen, eccentricity is carried out to this center roller 2, and the outer nng of spiral 
wdu nd gasket 4 which ma kes inner skin the seeond cyiinder side is provided. Therefore, the 
annular space formed between the first cylinder side of the center roHer 2 and the second 
cyiinder side a? the outer ring of spiral wound gas&et 4 has the maximum width right above 
the center miter 2 in drawing 1; and width decreases right and left at an object so that it 
may become minimum width right under right under, the output shaft 4b m combined with 
the outer ring of spiral wound gasket 4 by one, 

£001 5] In said annular space between the center roiier 2 and the outer ring of spiral wound 
gasket 4, the three intermediate rollers 5a f 5b, and So have an a;xial center parallel to the 
center roiier 2, and are arranged; The intermediate roiier 5a is a major diameter compared 
with the liifermediale rollers 5b and 5c of other two equai diameters > ft is arpnged at the 
portion of the 0¥eral| diameter of annular space, and is in a contact state between the 
peripheral face of th e center roller 2 , and the in ner ski n of the outer ring of spiral wound 
gasket 4 S and the supporting spindle 8a of the intermediate roller 5a and one is supported 
by the housing 1 in the fixed position 7a Via the ball bearing, enabling free rotation . The 
intermediate rollers 5b and 5c are arranged at the position which is I the equal distance 1 
mostly separated from the intermediate roller 5a In right-and-lefl both directions in annular 
spade. Althoiigli the path of these intermediate rollers 5a and 5d is larger than the diameter 
direction width of the portion of the minirnum diameter of annular space, it Is smaller then 
the path of the intermediate roiier 5a> The intermediate roller 5b which is one side before 
long m supported fey the housing 1 in a fb^ed position via the ball bearing 7b with the 
supporting spindle $b formed in ft and one, enabling free rotation, and frieflbna! contact Is 
carried out to Ihe pehpheral face of the center rolter 2, and the Inner skin of the outer hng of 
spiral wound gasket 4> Another intermediate roller 5c is slightly movable to a hoop direction , 
therefore when tha intermediate roller 5c moves in the direction with narrow Width of 
annular space, il ls mserted into the peripheral face of the center roller % and the Inner skin 
of the outer ring of spiral wound gasket 4y and becomes In one with both. If the center roller 
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2 rotates to the circumference of a dock, transmltfng power will accomplish and the outer 
ring of spiral wo gasket 4 will rotate loan opposite direction , When the another side 
intermediate roller 5c moves to th0 one where the width of annular space is wider, St 
beccnfies free to the center roller 2 and the outer ring of spiral wo gasket 4; Therefore, 
the Mermen-ate roller 5c is supported in the long groove where the suppdrtfng spindle 8c 
iarmacl In one was ferrned in the housing 1 via the ball bearing 7b (with no graphic display), 
enabling the free diaplacemerit to a hoop direction, It is beforehand pressed in the direction 
with narrow width of annular space by an elastic spring member (with no graphic display), 
and friciional contact Is carried out to the periphera! face of the center roller 2, and the 
peripheral face of the outer ring of spiral wound gasket 4. 

1001 8}If the outer diameter of the baO bearings 7a v 7b, and 7e is set to da, db, end dc : 
respeGtl^ely and the outer diameter of the intermediate rollers 5a 5 5b s and So with an axis is 
set to Da, Db, and Do, respectively, it Is set as pa>da :> Db>db, .and Dc>dc, respectlveiy. It is 
made for the outer diameter of the ball bearings 7a 7b } and 7d to have not contacted the 
center roller 2 by this. 

[001 7]Sinee it constitutes in this way, if the aeoter roller 2 rotates clockwise, the 
intermediate roller So wHI generate the pressure which moved in the direction with narrow 
width in the Inside of annular space, and is proportional to transmitting torque by a wedge 
effect. On the contrary, if the center roHer 2 rotates eountercfockwise, ****** and pressure 
wi ll serve as zmofrorn a wedge state, and the Intermediate roller 5c will not carry out 
transfer of power. 

[OOl SjSlnce the bail bearings 7a, 7b, and 7c are used for support to the housing 1 of the 
intermediate rollers 5a ? Sb, and 5c and the load of shaft orientations can also be support 
a thrust washer iijse before can be made unnecessary and reduction of pari m&M and 
reduction of friction loss are attained 

[001 9] It may constilute so that the displacement to a hoop direction may be attained about 
the Inlerrnedlate roifer 5b as well as the intermediate roller 5c, 

[002 0]|A 2nd embodiment J Drawing 4 starts a 2nd am bodimeht of this imy&rttion , and is a 
sectional view of an intermediate m^er. 

[0021]AooordIng to this embodiment the both ends of the one supporting spindles Sa, 6b, 
and So of each intermediate rollers 5s, '5b, and 5c with an axis are supported by the needle 
bearings 8a ? 8b> and 8c v enabling free rotation. 

|0022]The thrust washers 9a r 9b, and So are infixed in the axial clearance of the 
intermediate mllers 5a/Sb t and 5c with an axis, and the hqusin| 1 : and the load of shaft 
orientations Is supported, 

10023]Even If il ls a case so that the needle bearing which can be Infixed beto^een an 
intermediate roller and a supporting spindte may not exist at present according to 
don pntioha! technology when attaining miniaturization and y ndermoderatlon r etiolation 
Since It constitutes in this way , According to this embodiment, the intermediate roHers 5a, 
5b; and 5c with an axis can be supported, enabling certainly free rotation. 
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|0024}Since the -needle bearings 8a, 8 b, and 8c are used , thepstft of the intermediate 
rollers 5a, 5b t and 5c with an axis can be made sta! smaller, and big fead can be su 

[002Sj{A 3rd embodiment) Drawing 5 s tarts a 3rd embodiment of this lov^ntiqh, and is a 
sectional view of an mlermediata roller 

|Q028]A€C^rding to this embodiment the both ends of the supporting spindles 8a, ib, and 
6c of the intermediate rollers Sa, 5b t and 5g with an axis are supported by the needle 
searings Be > 8% and Sc. enabling free rotation. 

[QQ27pn the creviM between both the axis end side of the supporting sp indies 6a v 6b, and 
8c of tip loterniedlate roNers 5a ? 5b, and 5c with sin axis, and the housing 1, it is the tlifust 
washer 10a, 10b and 10a are infixed and the load of shaft oripnktlons Is supported, 
[0028] Even if it is a case so that the needle bearing whiofi oan be Infixed between art 
intermediate roOer and a supporting spfndie Ilk© before may not exist at present #ien 
attai nliig ml n iatu r feats on and u n dermpdef atten ratio-izati on since It consitutes in this way, 
the intermediate rollers Sa ? 5b, and So wih an axis can be supported enabling certainly free 
rotation. 

i0029pmce the needle bearings 8a, 8b, and 8c are used, the path of the intermediate 
rollers 5a, Sfo, and 5c with an axis can be made still smaller and big load can be supported, 

[0030]] n tie orevioe b#weeh both the axis end side of the sopporling spindles 8a, 6b, and 
So of tbe Intermediate rollers 5a, 5b ? and 5c with an axis, and the housing 1, iti-is the thrust 
washer 10a. Sinoe 10b and 10c are 1 nixed y the path of the intermediate rollers 5a, 5b ? and 
5& with an axis can be made still smaller* 

[0931 jThis invention is not jlmlled to the embodiment mentioned abo^e, but Is variously 

deformabie, 

[0032] 

[Effeot of the Indention] As explained above, according t& Ms \fpm ptipn* between a center 
roller and an outer ring of spiral wound gasi<et s fn the friotion rollertype transmission which 
infixed two or more intermediate rollers, unify said intermediate roller and the supporting 
spindle which supports this, and ct is considered as an intermediate rolter with an axis, The 
both ends of the supporting spindle of the intermediate roller with an axis concerned were 
supported by the bearings enabling free rotation, and the outer diameter of the bearing 
concerned was set up smaller than the outer diameter of said intermediate roller with an 
axis. Therefore, when attaining miniaturization and underrno 

is a case so that the needle bearing which can be infixed between an intermediate roller 
and a supporting spindle like before may not exist at present, an intermediate roller with an 
axis can W suppo rted , enact I n§ certai nly free rotation; 

[Translation done,] 
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